Impaired gastric ulcer healing in diabetic mice: role of methylglyoxal.
Methylglyoxal is a reactive dicarbonyl compound produced from cellular glycolytic intermediates that reacts non-enzymatically with proteins to form products such as argpyrimidine at arginine residue. The aim of the present study was to investigate the role of methylglyoxal in the delayed healing of gastric ulcer in diabetes, and to identify the methylglyoxal-modified proteins as a target molecule of this modification. Using male C57BL/6 mice, diabetes was induced by a single i.p. injection of streptozotocin and gastric ulcers were produced by the focal application of 40% of acetic acid to the serosal surface of the stomach. In order to evaluate the effect of OPB-9195, an inhibitor of methylglyoxal modification, on gastric ulcer healing, mice were given orally OPB-9195 (30 mg/kg) twice daily for 14 days, one week before and after the injection of streptozotocin. The area of gastric ulcer on day 7 was significantly increased in diabetic mice compared to non-diabetic mice, indicating delayed ulcer healing. This increase in ulcer area in diabetic mice was significantly reversed by the treatment with OPB-9195 without affecting blood glucose levels. Proteomics analysis showed the methylglyoxal-modification of peroxiredoxin 6 proteins in the diabetic gastric mucosa around gastric ulcer, and this modification was markedly inhibited by the treatment with OPB-9195. In conclusion, the present study suggests a link of increased methylglyoxal modification of proteins including peroxiredoxin 6 to the delayed gastric ulcer healing in diabetes, and also shows the therapeutic potential of the inhibitor of methylglyoxal modification for the treatment of diabetic gastric ulcers.